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1.0 AIRCRAFT NOISE EXPOSURE

1.1 AIRCRAFT NOISE EXPOSURE MODEL

Noise Model Development

The Airport Noise Exposure Program was developed
originally under a DOT contract with Serendipity,
Incorporated in 1970. The model was refined and
enhanced by the Joint Office of Noise Abatement
(DOT and NASA) in 1972. The Noise Contour Model
' was further refined by the Aeronautical Systems

Office of the NASA/AMES Research Center. 1In
January of 1976 all programs and subroutines of
the NASA/AMES version of the Noise Exposure Model

‘ were installed on the Boeing Computer System (BCS)

{ for the FAA. All census impact analysis and noise
contours for the Metropolitan Airport Study were
developed using BCS computer programs.

Ingut Data

Each of the three Metropolitan Washington Airports,
NMational (DCA), Dulles (IAD), and Baltimore
: Washington International (BWI) was defined in terms
pt of a Cartesian coordinate system with the origin
; chosen at the beginning of one runway. Relative to
this origin, each runway was described by coordinates
3 at the start of the runway, the coordinates at the
3 end of the runway, distance to the start of takeoff
roll and the distance to the landing touchdown.
(A runway used in both directions was defined as
two distinct runways.)

Flight track information was provided for each
runway aircraft types using the runway, and each
segment of the flight path for aircraft arriving
or departing from runway. Each segment

(see Figure A.l) is defined by the segment length,
climb angle, thrust level, radius of curvature

and left/right indicator (for curved segments) and
average speed over the segment. The following
table summarizes the required input data items:

: \ I — e e e Lo oW gl ke




RUNWAY DATA:

!f Beginning coordinates
Ending coordinates
3 Distance to start of takeoff roll
: Distance to landing touchdown point

FLIGHT DATA:

Indication of landing or takeoff
Aircraft type
Number of operations

SEGMENT DATA:

3 Number of segments

y Segment length

: Climb angle

Thrust level

Radius of curvature

Orientation of curve

Average velocity over the segment

In addition, for each aircraft type the NEF Model
maintains tables of distance versus noise data for
g various levels of engine thrust. Table B.1, for

4 example, shows effective perceived noise level in
3 decibel (EPNdB) for aircraft types the model can

' currently process. These noise levels correspond
to maximum thrust settings (100 percent engine
power). Comparable tables are maintained for

90 percent, 80 percent, etc., engine thrust
settings.,
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Development of Noise Exposure Forecasts

Using all of the previously defined data items, the
noise level at a point caused by a single flight can
be determined. First, the flight track is examined
to deterrmine the point of closest approach to the
ground. This location defines the distance of the
aircraft from touchdown or liftoff wvhich is used to
determine its altitude, thrust, and speed. Using
the altitude, the slant distarice (see Figure B.2) is
deterrined. The noise level in EPNAB is found Ly
interpolation in the distance versus noise data table.
The noise level is then corrected for ground attenua-
tion, shielding, and velocity effects.

Ground Attenuation: The correction for ground attenua-
tion.is a function of slant distance and accounts for
absorption of noise by dirt, grass, etc. A curve of
ground attenuaticn for 0 degrees elevetion angle is
available in the program. The EPNAB value is then
multiplied by the functien - YpaN 33 to eorrect

for the effect of clirb angle (6). This function
results in zero yround attenuvation correction abeve

B = 30 degrees. Present curves in the model yield
maximum noise attenuation during approach of 15 FPMGE
at B = 0 degrees for distances greater than 4,000 feet
and during takeoff of ten EPNdB at B = 0 degrees for
distances greater than 10,000 feet.

Shielding: The shielding correction is applied because
baseline noise curves are obtained from data measured
directly under the aircraft. Often ground points are
shielded from full engine noise by aircraft structural

components (i.e., wings, fuselage). Airframe interference,

of course, depends on the relative pcsitions of the
grcund point and the in-flight aircraft. The function
currently used for this correction is 3(l-YgIN g

and is applied equally for all aircraft types. This

function results in a maximum reduction of 3 EPNdB at
B = 0 degrees.,




FIGURE 1.2

Slant Distance Calculation
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Velocity: The noise data in the program are for an

aircraft speec of 160 knots; a correction is required

i for other speeds to ensure the proper duration of
exposure is applied. The correction is -10 Log(V/160)
vwhere V is the actual aircraft ground speed. At slowver
speeds, therefore, noise irpacts are more pronouriced
due to longer exposure.

To account for the number of operations in developing
the ncise expesure forecast, NEF for a single aircraft
' type is computed using thc following equation:

NEF = EPNL <+ 10 LOG(NOPS}-88

where NOPE = nunber of operations and IPNL = the
noise level for a given aircraft. To cdeterrmine total
NEE at a point on the greund, the abtcove procedure is
repeated and sumwred for every aircraft type and flight
track. This operation is shown as the following
egquation:

PN

S : NEF = i: [L 4 10 log (ND + 16 NN )] ~88
: k34 i) ij i3

where:

~
i

i3 Single event noise level
ND

it

Number of day operations

NN Number of night operations
i1 = Aircraft type

Flight track

v
"

Mcise levels for nighttime operations are perceivecd as
approximately 12 &B more anncying thar the same operaticn
during the day (before 10:00 p.m.). This weighting is
accorplished by multiplying night operations by the
factor 1le.

?. scheratic diagram pertraying the development of a
NEF value is shown in Figure B.3

IR NP



FIGURE 1.3
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NOISE EXPOSURE DATA

This section presents detailed results for the noise
impact analysis of the policy options investigated.
It describes for each option the number of people
living within the NEF 30 contour at each airport.

Population Living Within the NEF 30 Contours

Tables 1.2 through 1.34 present the NEF 30 affected
population for National Airport. Table 1.35 presents
the NEF 30 affected population for Dulles Airport.

The analysis shows that 15,491 Maryland residents
living close to Baltimore-Washington International
are currently exposed to NEF 30 or greater. By 1990
the number of people living within NEF 30 contours
at Baltimore will increase to 24,707. The 1990

NEF 30 estimate at Baltimore remained constant in
every policy alternative evaluated.




i TABLE 1.2

——at——

DCA NFF 30 Population for Case 1

STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 99,564
MARYLAND
Charles County 0
Montgomery County 16,991
Prince Georges County 5,680
VIRGINIA
Arlington County 11,020
- Fairfax County 0
; Prince William County 0
i} City of Alexandria 12,708
; City of Fairfax 0

City of Falls Church

TOTAL 145,963
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TABLE 1.3

DCA NEF 30 Population for Case 2

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

11

EXPOSED POPULATION

104,302

13,921

1,918

11,034

13,746

144,921
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TABLE 1.4 !
DCA NEF 30 Population for Case 3 ?i
i
STATE COUNTY/CITY EXPOSED POPULATION | :
WASHINGTON, D.C. 104,302 |
MARYLAND %
E Charles County 0
F Montgomery County 13,921 ‘
Prince Georges County 1,918 .
VIRGINIA
Arlington County 11,034 3
! Fairfax County 0 %
Prince William County 0 !
; City of Alexandria 13,746
| City of Fairfax 0
City of Falls Church 0

TOTAL 144,921




TABLE 1.5

DCA NEF 30 Population for Case 4

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

I3

EXPOSED POPULATION

104,302

13,921

1,918

11,034

144,921
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5 TABLE 1.6
' DCA NEF 30 Population for Case 5
STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 94,781
MARYLAND
: Charles County 0
' Montgomery County 9,611

Prince Georges County 1,918
: VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0 i

TOTAL 131,090




TABLE 1.7

DCA NEF 30 Population for Case 6

STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 94,781
MARYLAND
Charles County 0
Montgomery County 9,611
Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
Fairfax County 0
Prince William County 0
City of Alexandria 13,746
City of Fairfax 0
City of Falls Church 0
TOTAL 131,090

15




TABLE 1.8

DCA NEF 30 Population for Case 7

STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 104,302
MARYLAND
Charles County 0
Montgomery 13,921
Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
Fairfax County 0
Prince William County 0
City of Alexandria 13,746
City of Fairfax 0
City of Falls Church 0
TOTAL 144,921
i6 .
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TABLE 1.9

DCA NEF 30 Population for Case 8

STATE COUNTY /CITY EXPOSED POPULATION
WASHINGTON, D.C. 104,302
MARYLAND
Charles County 0
Montgomery County 13,921
Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
Fairfax County 0
Prince William County 0
City of Alexandria 13,746
City of Fairfax 0
City of Falls Church 0
TOTAL 144,921
17
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TABLE 1.10

DCA NEF 30 Population for Case 9

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

18

EXPOSED POPULATION

94,781

9,611

1,918

11,034

130,119




TABLE 1.11

DCA NEF 30 Population for Case 10

- STATE COUNTY/CITY EXPOSED POPULATION ]
3 ' WASHINGTON, D.C. 104,302
E MARYLAND
Charles County 0
ﬁ Montgomery County 13,921
F Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
Fairfax County 0
Prince William County 0 ;
3 City of Alexandria 13,746
s City of Fairfax 0 %
City of Falls Church 0
TOTAL 144,921




TABLE 1.12

DCA NEF 30 Population for Case 11

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
Ccity of Alexandria
City of Fairfax
City of Falls Church

TOTAL

EXPNSED POPULATION

104,302

13,921

1,918

11,034

144,921




TABLE 1.13

DCA NEF 30 Population for Case 12

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

EXPOSED POPULATION

104,302

13,921

1,918

11,034

144,921

21
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TABLE 1.14

DCA NEF 30 Population

STATE COUNTY "C17Y

WASHINGTON, D.(C.
MARYLAND
Charles County
Montgomery County
Prince Georges Countv
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

for Case 13

BXPOSED POPULATION

104, 302

9,611

1,618

11,034 }
0
0

13,746

0
0

140,611
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TABLE 1.15
7( DCA NEF 30 Population for Case 14
i
: STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 104,302
f MARYLAND
Charles County 0
Montgomery County 13,921
% Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
Fairfax County 0
] Prince William County 0
! City of Alexandria 13,746
City of Fairfax 0
City of Falls Church 0

TOTAL 144,921




TABLE 1.16

DCA NEF 30 Population for Case 15

STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 104,302
MARYLAND
Charles County 0
Montgomery County 13,921
Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
f Fairfax County 0
Prince William County 0
jf City of Alexandria 13,746
; City of Fairfax 0
City of Falls Church 0
TOTAL 144,921
!
24
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TABLE 1.17

DCA NEF 30 Population for Case 16

STATE _ COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

EXPOSED POPULATION

104,302

13,921

1,918

11,034

144,921

25
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TABLE 1.18

DCA NFF 30 Population for Case 17

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

26

EXPOSED POPULATION

94,781

9,611

1,918

11,034

130,119




TABLE 1.19

DCA NEF 30 Population for Case 18

N

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA

Arlington County

Fairfax County

Prince William County
City of Alexandria
City of Fairfax

City of Falls Church

TOTAL

EXPOSED POPULATION

94,302

9,611

1,918

11,034

130,611
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TABLE 1.20

DCA NEF 30 Population for Case 19

STATE COUNTY/CITY EXPOSED POPULATION
- {
WASHINGTON, D.C. 94,302
MARYLAND
Charles County 0
Montgomery County 9,611
Prince Georges County 1,918
VIRGINIA ‘
%, Arlington County 11,034
: Fairfax County 0
Prince William County 0
City of Alexandria 13,746 ;
City of Fairfax 0 ’
City of Falls Church 0
TOTAL 130,611
28
3
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F; TABLE 1.21
§ DCA NEF 30 Population for Case 20 !
’r STATE COUNTY/CITY EXPOSED POPULATION
; WASHINGTON, D.C. 94,781 i
' MARYLAND
Charles County 0
] Prince Georges County 9,611 J
VIRGINIA
Arlington County 11,034
A Fairfax County 0 :
Prince William County 0
9 City of Alexandria 12,775
City of Fairfax 0
’ City of Falls Church 0
j TOTAL 130,119

29




TABLE 1.22

DCA NEF 30 Population for Case 21

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

30

EXPOSED POPULATION

84,223

2,350

1,918

11,034

12,300
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TABLE 1.23

DCA NEF 30 Population for Case 22

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

31

EXPOSED POPULATION

104,302

9,611

1,918

11,034

140,611

>
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TABLE 1.24

DCA NEF 30 Population for Case 23

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
L City of Alexandria
r City of Fairfax
City of Falls Church

TOTAL

32

EXPOSED POPULATION

94,781

2,350

1,918

11,034

122,858

o memime s antiaad




TABLE 1.25

DCA NEF 30 Population for Case 24

: STATE COUNTY/CITY EXPOSED POPULATION
[ WASHINGTON, D.C. 84,223
[ MARYLAND
E Charles County 0
E Montgomery County 2,350
E Prince Georges County 1,918
| VIRGINIA
E Arlington County 11,034
' Fairfax County 0
Prince William County 0
' City of Alexandria 12,775
City of Fairfax 0
City of Falls Church 0
TOTAL 112,300
i
/
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TABLE 1.26

DCA NEF 30 Population for Case 25

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

EXPOSED POPULATION

94,781

9,611

1,918

11,034

130,119




! TABLE 1.27
% DCA NEF 30 Population for Case 26
1
STATE COUNTY/CITY EXPOSED POPULATION

; .
1 WASHINGTON, D.C. 94,302
? MARYLAND

Charles County 0

Montgomery County 9,611

Prince Georges County 1,918

VIRGINIA

Arlington County 11,034

Fairfar County 0

Prince William County 0

City of Alexandria 13,746

City of Fairfax 0

City of Falls Church 0

TOTAL 130,611
/
)
\
35
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| TABLE 1.28
DCA NEF 30 Population for Case 27
STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 84,223
MARYLAND
? Charles County 0
Montgomery County 2,350
Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
Fairfax County 0
Prince William County 0
City of Alexandria 12,775
City of Fairfax 0
City of Falls Church ) 0
TOTAL 112,300

36
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TABLE 1.29

DCA NEF 30 Population for Case 28

STATE COUNTY/CITY EXPOSED POPULATION
WASHINGTON, D.C. 84,223
MARYLAND

Charles County 0

Montgomery County 2,350

Prince Georges County 1,918 i
VIRGINIA

Arlington County 11,034

Fairfax County 0

Prince William County 0

City of Alexandria 12,775

City of Fairfax 0

City of Falls Church 0

TOTAL 112,300




TABLE 1.30

DCA NEF 30 Population for Case 29

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

38

EXPOSED POPULATION

104,302

13,921
1,918

11,034

144,921




TABLE 1.31

DCA NEF 30 Population for Case 30

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

39

EXPOSED POPULATION

104,302

9,611

1,918

11,034

140,611




TABLE 1.32

DCA NEF 30 Population for Case 31

STATE COUNTY/CITY EXPOSED POPULATION

WASHINGTON, D.C. 94,781
MARYLAND
Charles County 0
Montgomery County 9,611
Prince Georges County 1,918
VIRGINIA
Arlington County 11,034
! Fairfax County 0
Prince William County 0
City of Alexandria 12,775
City of Fairfax 0
City of Falls Church 0
TOTAL 130,119
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TABLE 1.33

DCA NEF 30 Population for Case 32

STATE COUNTY/CITY

WASHINGTON, D.C.
MARYLAND
Charles County
Montgomery County
Prince Georges County
VIRGINIA
Arlington County
Fairfax County
Prince William County
City of Alexandria
City of Fairfax
City of Falls Church

TOTAL

41

EXPOSED POPULATION

84,223

2,350

1,918

11,034

112,300
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} TABLE 1.35

IAD NEF 30 Population

FAIRFAX CO., VA. LOUDOUN CO., VA.

Exposed Exposed
CASE Population Population TOTAL
1 0 815 815
2 0 815 815 ‘
3 0 815 815
4 2,400 815 3,215
5 2,400 815 3,215
, 6 2,400 815 3,215
i 7 0 815 815
3 8 2,400 815 3,215
9 2,400 815 3,215 1
10 0 815 815 1
11 0 815 815 1
12 0 815 815
13 0 815 815
14 0 815 ' 815
15 2,400 815 3,215
16 0 815 815 |
17 0 815 815 -
18 2,400 815 3,215 “
19 2,400 815 3,215
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CASE

20

21

23
24
25
26

27

28
29
30
31
32

TABLE 1.35
(Continued)

IAD NEF 30 Population

FAIRFAX CO., VA. LOUDOUN CO., VA.

Exposed Exposed
Population Population
2,400 815
2,400 815
0 815
4 815
2,400 815
0 815
0 815
0 815
0 815
0 815
0 815
0 815
2,400 815

TOTAL
3,215
3,215
815
815
3,215
815
815
815
815
815
815
815

3,215

Zzero (0) exposed population for all other counties and cities
in washington, D.C., Maryland, and virginia for NEF 30.




EMISSIONS DATA

This section presents the detailed data for the aircraft
and automobile emissions analyses. First, it shows for
each case and airport the pounds per day of each type of
pollutant generated by each type of aircraft. The air-
craft are described in terms of noise model classes.
Next, it presents a summary of the aircraft emissions
for each airport and case. Finally, the results of the
automobile emissions analysis are presented.

Aircraft Emissions

Tables 2.2 through 2.33 present the detailed aircraft
emissions data. Table 2.1 lists the types of aircraft
included in the study, and the corresponding identify-
ing class numbers assigned to the aircraft and referred
to in the following tables:

i
{
i
i
i
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TABLE 2.1

Identification of Aircraft Types

AIRCRAFT TYPE

747-200B
DC~10
707-320B
707-3208 SAM
DC~-9-SAM
727-200
727-200 SAM
pC-9-30

BAC 111 400
CESSNA 182
DC-8-61 SAM
DEHAVILLAND TWIN OTTER
737-200
YS-11 A-200

SABRELINER 60

737 SaM
7X7
DC-X-200
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CLASS NUMBER

11
13
14
15
16
17
18
19
20
21
22
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TABLE 2.2

EMISSION ANALYSIS FOR CASE 1 (POUNDS/DAY)

CARBON HYDRO - OXIDES OF TOTAL
AIRPORT PARTICULATES MONOXIDE CARBONS NITROGEN EMISSIONS
DCA 279.54 7168.68 1977.2 7154, 24 16579.66
IAD 243.84 4750.65 2927.94 3776.67 11699.10
BWI 143.5 3689.56 2345.76 2601, 46 8780.28
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TABLE 2.3 ‘

e

Emission Analysis for Case 2 (Pounds/Day)
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T:¥ISSION ANALYSIS FOR CASE 2

t*t*&#*‘*“ﬁ*‘#.ﬁ‘tt“‘““““..‘ﬂ“t."“!..““‘.‘t“."t“.“‘.‘..i - T
- th‘»RF-

AMES Aa/C  AAK/0EP PARTIC- CARBON XNy G
X URT TVPE CYoLES LATES MANTCX, FLATR1EAN NTTRG T
_2:fnqut*t‘tt’*‘.*‘tt‘lt#‘ﬁ,ﬁ“.t"t}tt.“‘#Ctt““‘ﬁttt‘U“ut‘tl"!“‘
T TR TTTTTAV09 T 10485 2400607 49,93 T 34703y T T T T T
. 20 240007 7 14440 31920 66.2&  460.cC
12 0o [y T 0eli
6 36,54  B37.90 175.14  1210.56
; 21 0.0 0.0 _ _ 0.0 Q.G
z 0D L6720 00 ety T T
] _ 2 0.0 895,65 266,00 _209&4,sp T T
- 1 a0 13,807 360,00 Fauan ses.a0
3 10,55 W3.03  B3R.T4 66Z.u0 | 20w, T¢
11 5659 2.15 47.7% 9.41 ARLT)
& Té o OO Lty o u(Y QKL 20 D1 o 7ee el et ©
T aw nntttvtttt-ttttttatttttt'{("‘}ttcot‘ttttnﬁtﬁt‘-aotttuotr vo;auoo.a-- D
225033 165,17 T4971.95 16164267 FR14.96 155668034

iMISSION ANALYSIS FNR (ASE 2
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X TABLE 2.4

Emission Analysis for Case 3 (Pounds/Day)

; TS840 8084000400 RARRA 622022308000 0REGAAEARIRRR AR AR AT R CAETRERRA
: AMES A/C  ARK/NLP PARTIC= CAKBON HYNRO=— OXIDES UF

7 AINPORTY TYPE CYeLes ULATES  MONDX.  CARAONS _ NITROGEN
: L YT T T Y Y PR Y Py I T R R T e T T L T T T
: nCA Lo —_ e
T o _18 22.00 14,52 425.04 93,28  "433.84 .

20 3.90 2.57 7 75.35 16.%4 76.91
i 12 0.0 0.0 9.0 0.0 0.0 :
I o 191,10 189,19 5536,07  1215.40 5652.73
i ) T 131,00 Bb.46  2520.92 _ 585.44 __2583.32

- 21 T T 0.0 T 040 0.0 0.0 0.0
T e 0.0 040 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 .0

ASRREEARRREFRRINA SRS B AR AU XSS RARBAB 4280 R AR ARARARA22200000
365,00 29274 _8%09.37 1660465 BT«65.80 19489,.56
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EM'Q'IUN ANALYSIS FOR CASE E)
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TABLE 2.5

Emission Analysis for Case 4 (Pounds/Dav)
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| TABLE 2.6
q Emission Analysis for Case 5 (Pounds/Day)
T TSR ARRR R AR AR AR AR NSRS AR S PR R AR RS RN R AR RS RPN AR RS RN IR C OB e
AMES A/C ARR/DEP  PARTIC~ CARBON  HYDRO~  OXTDES OF i
ST O3ART TYPE CYCLES ULATES  MONOX. CARRONS  NITROGEN {
T cn:tt.t*-tttto‘;‘o..ttat-ttcotnt;}??.h:tttt..o.-t-t:toto.otc:ctttt - !
JyA
- 18 T 21.00 13,86 405,72 89.04  &la.17 T T
20 .40 1.58 4637 10.16 “7.33 .
12 0.0 0.0 0.0 0.0 0.0
8 140,70 __139.29__40T7.48_ __ RO4.8S_ 41A1,40_
6 106.90 70.55_ 2065.31 _ 653.26__2105.77 T
_ 21 C.0 0.0 0.0 0.0 c.0 T
22 0.0 0.0 0.0 0.0 O T
2 0.0 () 0.0 0.0 o 0
KEEB A SRS REEPRARAPRDE AR AR DA R KRR SRR R R DR R SR SRR AC R R P DK
271.00 ___225.29 6594 .87 _1447.32_ 6731.41__14998.90.
EMISSTON ANALYSIS FOR CASE 5 "
t*‘\#t#tttttt‘ittt‘tttttt‘tt#‘t't“tt#t!t“‘tt‘tt‘ttt!Ot#ttlﬁtt“t‘t#tn‘ -
AMES A/C AKR/DEP  PARTIC— CARBON  HYDRSZ — GYIGFS AF
AIRPORT TYPE CYCLES ULATES  MONOX, CARLONS  NITROGEN
EEA W )'tttt"###tt‘#tt‘#ttt#tt*t‘t“*t‘iﬁtt#t#*##tttt#tttl#t‘#‘#tttt'#tt#
1AD
18 [7.09 10,257 227.36 4707 _ 326413 " -
20 18,00 "~ 9.00 199,50 41.40_ 286,00 T
12 0.0 0.0 0.0 0.0 0.0
a8 86410 76.91 1717.49  359.04 2482.26
21 6.0 0.6 0.0 0.0 _ 0.0 _
. 22 24.00 0.0 6T1.76__ 160.0C__22C%.24
2 39.00 0,0 1091.61 292,50 3%88.3F
1 9,00 24 84 646,00 159.84__1071,00
f 3 10.6% 43.02  836.79 £62.00  294.7¢
f 11 3.59 2.15 47.75 9.91 68.92
3 6 71.90 __43.16  956.27 _ 163.44 _ 13R0.4F .
g t*#lt#lt‘#tt#*ttt#‘*t‘t#tttt#*tt‘#'**ttt‘t#‘tt““t*’t.tttttﬁtttt‘tttttt -
{ 276.33 _ 207,37 6398.66 1950.30 11710.19 __20266.47
] EMTSSION ANALYSIS FOR CASE 5
{

EERER A REERRAS S AEEER RS AREERNBERRER AR REBRRERRR AR RGP R R AR ST R R G SR E R
AMES_A/C__ARR/DEP _ PARTIC=— CAREBON__ HYDRO=_ _GXI1OFS OF

g _AIRPORT _ jva ___CYCLFS ULATES  MONCX. CAKRONS  NITROGEN
- [EIY T LYY t\t‘lttt\i‘t“‘tt#t‘t‘tt‘ttttt‘ttttt‘ttttttttt“*l‘#tt#tttt
AWl

] 18 13.99 B.68  232.84 K0.37 273.14

20 19.49 12.08 324,32 70.16  3R0.4S

12 0.0 0.0 0.0 0.0 0.0
v I 35.68 33,1 891.70 191,61 1043.70
1l 21 00 0.0 0.0 0.0 oY
' 22 16,99 255 606,60 _ 169,74 156797 ‘
1 1 2.00 6.00  1R5.91] 45 .98 23G.AA ~
i 3 2.2% 9.27  226.15 184,23 62.88
i 2 12.99 105 463.87 129,80 _1199.04_

6 60,77 37.68  1011.,20 218,77 1186.22

t..ttt.‘t“‘t‘tt““t‘“#"t“_‘l...ttt.‘t““.‘.“#ttt..‘.“t“lt.Ol.‘
' 16417 111,38 3942.58 1060.6R_ 5953.28 "11067.91
"FOR ABOVE 3 CASES

711.50 543.99 16936.11 4458,30 26294,88 46333,28

. - ——— = o 3 . PP

50




e

TABLE 2.7

Emission Analysis for Case 6 (Pounds/Day)
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{ TABLE 2.8

Emission Analysis for Case 7 (Pounds/Day)
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EMISSTON ANALYSTS FOR CASE 7
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EMISSION ANALYSIS FOR CASE 7

R eyl
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T4 14.99 9.30  249.48  $3.97  292.6%
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1 7.60 6,00 185,91 45,98 239,88
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169.17 114,80 3939.37 1053.,31_ 5798.62 10906, 11 _

A "“FOR ABOVE 3 CASES
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TABLE 2.9

Emission Analysis for Case 8 (Pounds/Day)
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3 AR LY Avacxs L0 CASE O

FASLALRBARETBABIARRECLRIREUANLSRRN R AEABEBR AR A XS ARBUIAR A RES RSN RER SO
AMLC AZL  A%R/7Ch_ PARTIC=  CARLUN  MYDES—  OXIDYS NF

e T e T T eve L ) T GURTES T MOND K, T CARTONS T RTTECGEN
Aﬂ}$~?"VHOOOOQQAOOCOC'OO“““..0.‘...“‘...“.‘.“...‘.“.l““‘l..‘

Tav 17299 T ORJeR T 212004 £0lar 2720w

] s ) N 239,09 T5.40 39r.01

o N e n.0 0.0

: T T TR Jug TsobhT  QOVIA . 1wSUAT 1064.17
B T2U T T T 0l T T o T a0 T gl T.J0
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FOR ABOVE 3 CASES
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TABLE 2.10

Emission Analysis for Case 9 (Pounds/Day)
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“EMISSINN ANALYSIS FOR CASE "9 ~
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TASLE 2.11

Emission Analysis for Case 10 (rounds/Day)
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TABLE 2.12

Emission Analysis for Case 11 (Pounds/Day]
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EMISSION AVALYSIS FOR_{ CASE 11
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EMISSION ANALYSTS FOR CASE 11
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TABLE 2.13

Emission Analysis for Case 12 (Pounds/Day)
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TABLE 2.14

Emission Analysis for Case 13 (Pounds/Day)
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__ EMISSION ANALYSIS FOR CASE 12

‘if)tt“#‘t‘.t‘*ttt“‘tt#t*“““‘t‘t‘i‘."‘#‘.“““t““"t’t."0‘..

AMES A/C AKR/DEP PARTTC= CARCcON HYORO= GXIDFS OF

IFPORT TYPE CYCLES ULATES  MONOX. CAPRONS  NTTROGEN
‘ttﬁ#ttt‘ttt‘.#‘t#l"t.‘tt.t#.t.#t"t.‘ttt‘ttttt‘tttttt‘tttttvtttt:_l_‘:"_‘__
1AD
18 1R.09 10.K5 _ 240.60 49,93 _ 347,33
20 18,90 11,34 251,37 52,16 362.RF T~
12 6.0 6.0 0.0 0.9 0.0
8 32.20 28.01  642.39 134,27 928.32
21 N0, 0.0 D0 0.0 __ 00
_ 22 15,00 6.0 «19.85% _ 112.506_ 1250415
31.00 0.0 B6T.60 252,56 29% 2,51 —
1 4. 00 11.04__ 288,00 71,04 &T6.00 - .
3 10.65 43.02  B38.79  662.0C 294.79
11 3.59 2.15 47,75 9.91 66493
5790 __ 34.T4  T70.07  159.80  1111.65

tt“*"‘“#‘#t#“.“‘.‘3‘#‘#‘t‘.itttl‘!t#‘#“t“**“*t'*“““*‘&t‘l*t

191,337 141,17 _4366.50  1484.12 7822037 13814015

EMISSTON ANALYSTS FOR CASE 13
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2.15

Emission Analysis for Case 14 (Pounds/Day)
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TABLE 2.16

Emission Analysis for Case 15 (Pounds/Day)

AMES A/C ARR/DEP  PARTIC~ CARBON  HYDRO=  OXIDES m=
ATRPORT TYPE CYCLFS _ ULATFS _ MONOX. _CARAONS NITROGEN
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cMIshoN ANALvns FOR CASE 15 o
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EMISSTON ANALYSIS FOR CASE 15 o
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TABLE 2,17

Emission Analysis for Case 16 (Pounds/Day)
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CEMISSION _ANALYSIS FOK CASE 16
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TABLE 2.18

Emission Analvsis for Case 17 (Pounds/Day)
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E¥ISSION ANALYSIS FOR CASE 17
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EMISSION ANALYSIS FOR CASE 17
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TABLE 2.19

Emission Analysis for Case 18 (Pounds/Day)
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TABLE 2,20

Emission Analysis for Case 19 (Pounds/Day)
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ENISSICN ANALYSAS FOR CASF 19

tttttt‘l"l#‘#t“tt“‘*#tt“““‘#""t““*‘t‘t*t#‘t‘t““t**####““7

AMES L/C ARK/DEP  PARTIC—~ CARAON  HYGRO~  OXTUFS OF
ATRPORT TYPE CYCLFS ULATES  MONNX, CARRGNS  NITANGEN
tttt»#t“t.#*t‘tttrt‘tt‘t##t‘tttt#.#‘*#“t:tt*_ﬁti“ft»“t*tttttttttt.tt
1AD
18 15.09 9,05 200,70 «le65  2wo,yi T T
20 25.50 15.30 — 339,15 70.38__ ak9.,60 7T T 7
12 2.0 0.0 0.0 0.0 0.0
8 163.60 90,13 2066.82 432.01 2986.76
21 0.0 0.0 G.0 ___ 0.0 0.0 .
22 31. no 0,0 867.69 R sz.ﬁo 2R52.31
31.00_ 0.0 B67.49  232.50__2R52.31 e
1 4,00 11,04 286.00 71,04 475,00
3 10.65 43,03 B38.7%  662.00 204,76
11 3.59 2.5 87,75 9.91 65,92

103.90 62,34 13Bleal | 785476 1994.8R

e —— - —— e s e b

b
#*t#tt*‘tt‘t*‘tﬁt‘*t*t‘t“*‘ﬁ“.“-#‘tl“‘#“ttﬁt#‘tt‘t#.tt“t‘**.‘ttﬂ

326433 233,05 6898 44 4u38 75 12305 30 21«75 56

EMISSION ANALYSIS FOP CASE 19

EEXRERNRRE AT RERRN AR RE AR SRR AERIAR SRR R AR KRR ERR AT R F R
AMES A/C __ARR/DEP PARTIC— CARBON__ HYIRC~- OXidES CF

e pvm—— o e —— [ - T s s et e

AT PCAT _TYPE  CYCLES ULATES MONNX,  CARGONS  NITROGEN
ttv#tﬁt*tt#tl#ttttt!t‘ttt*ttt*tttttt“t‘t‘tt#‘tt‘ttt*ttt.t**tttttttttt 0
B -
1& 13.99 8 .68  232.34 $0.37  273.14
20 21.5%9 13.39  3%9.24 77.72  421.42
12 0.0 0.0 _0.0 0.0 _ 0.0 .
8 32.68 30,58 821.76_ 176.56 _ 961.8¢
21 0.0 0.0 0.0 0.0 0.0
22 15.99 240 5T0.91 15976 1475, 74 -
1 2.00 600G 185.91 LY N S ORIy
k 2.2% 9.27 2264156 164.23 62 .66
2 12.99 1.95 _ 463.A7__129.R0_ 109,04
6 OIS 39,97 T 1072.74 23208 T125R,61

RSB ARASA AR RAGESAEABI RS RIS E AR SRR AR SRR AR RS KRN R EAR R NS RO RB S AR SRR AR A

166,17 112,22  3933,62_ _1056.53  58%2,35%  1099.5%2 '~

FOR ASOVE 3 CASES
733,50 52047 16708 .49 4426.,76 26114427 47769.99
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TABLE 2.21 4

Emission Analysis for Case 20 (Pounds/Day)

T A0 00 AN AARARERABANRRERIRAARSR SRR E 2 WA B NERETRRTHARASTIR AT

AMES A/C  ARK/DLP PARTIC~ CARUON HYDRM - MPX1DES OF
AYILOCKRY Tvee chLts ULATES _ MONIX. CAav8ONS NITROCEN
BLIIPBAAS #‘t!no#““t‘t‘tlt“..t“‘!‘..“t““.ttn“‘t‘ttt.t"‘t‘l“‘
nCA
ST T T e T T 7T 21,00 13.P6  405.72 RY.04 L1412
R oo T 139 %087 TTTRLeNTTT BT, 61
12 0.0 0.0 a0 0.0 0.0
8 83.30 82,67 2614.03 529,79 2464.01
Iy .60 53201557019 341074 158943
T T o;o T 7040 " 0. o T 0.0 7T 7T 0.0 )
T T Ty .00 N.26_ 30, 12.40_ 122.52 i
""" o Aa.oo Nobe 1411.:0 TA7L,60T 410,71
2232288522000 95088 RSERREEXNR S4B ARRINERERARBOREEERR RV S AN SO XA ARRRAR S
237400 159,79 S867.91 1354427 9042.2) 16624.17
- i EMISSTON_ ANALYSIS FORCASE 20
i 04$sbé*%#‘0"")"“““tt““"“tt.".‘..‘tt“.‘t‘.“““““.“ll.. -
T T OAnEST ACT ARW/DEP T T PARTICS T CAKRON T HYDROZT T OXIUES OF
ATLO WY Tyo. cyiLes ULATES MUN'IX o CAK2ONS NITROGEN
r~n>kAé4‘t¥“lh’##t‘#‘4“‘x““‘#t&n“".*‘#*“.“t‘l“‘#.‘.“lnn““‘
IA
” ’ MR 17.09 7 T10.29 7 227230 T 47017 T 328013
- _r0 T 27400 T1A.20 T3R80 10 T TALS2. T S1RGDT T
. T T 1: .0 0.0 To0.07 0.0 6.0
£ 95,40 83.43 1913.20  399.9C 2764.79
! 0.0 0.0 0.0 0.0
g 6,0 T55.73 202450 264Bw.l7
B h 0.0 T RET.AY 232,50 2R52.31
1 . ( T1.0G _ 2mn 0071067 W16.00
; 5 1o.ns 43,03 E33.79  662.00  294.79
! 11 .59 2.1% 47,75 9.91 64.93
o & L 10«.10 62.46 124,83 287.32 1998.7/
¥ 'rﬁﬂ“*vr‘* .‘Aﬂ"‘..““‘“'.“‘.““‘...‘“‘....“.“.“.“‘..'.‘..“
# TTT T 203 2RLBT 86K UK T TwRbLdl 11766027 20683 ,82
b EMICCION A ALVS1S EQR CATE 20 ' ~ T
; B - AON_ANALVSIS FOR (AT 2

V23X X AARASARENNEEINP RN L BL LSRR ERBLVO RN P ASLSNERERNROREESRRRE
Lave AYC AV PALTY"C=  CARGON HYTRD = CxXIlES CF
A TV -4-“('\"-' ~ S UUATE 4“—Mf“\ ¥, Cao. SONS N.X-T-R.(" N
n’»%ﬁnﬂ'tnttlbu“4‘*.‘.“!&‘3.“.".‘...“l“"...‘.'.‘t“.“.
X TNy T T Len TR0 00T 80,37 TT27314
AN ‘..5« '?.29 AT A0, 01
_ e e Gau _0.0
T T T Tk ey Al sy ﬁ7~.?1q‘1n72&o 10Z23.7%
o o.n .0 o 0.0 0.0
X o AR 1,97 anin7 T 109,80 1109.04
i - 1 no Th.n0 AN et T T s 00T T 230 6
a .25 2T 226015 154023 82 .64
7 12.9% 1,98 ar 2, n? 129.-0__1199,04
A__ ) ~n 62,57 s T P L TP S P B
‘.!‘.‘0‘..0““.“‘...."..t..'....‘.“‘.‘..‘.....‘.0‘.....‘Oll‘.‘...‘
- - - ’ 162,17 _111.87  3407.27  1"2A.%9_ 5616.55 10582.32  ~ "
TERKTARIVE 3 fasET B
719,50  S00.16 16377.2% 387,82 26645.080 47690.31
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TABLE 2.22

Emission Analysis for Case 21 (Pounds/Dav)

DL L I L I I T L T A L R I AT YT T LT LT LT LYY
AMES A/C ARR/DEP PARTIC= CARARNN HYDRO~ OXIDES NF

AIRPORY TYPE CYCLES ULATES ~_ MONDX. _CARBONS _ NTTROGEN
tttittttt‘t‘t#tt‘“t“t.tt““‘tt..’tltttt‘tttt‘t..t.#‘..t‘.t‘ttltt“t
Os.A i e
18~ ~ T T21.00 7 TY¥3.86  405.72  89.Ge sle.12 T T
20 2.10 1.3% 4057 §.90 S )
12 0.0 0.0 0.0 0.0 0.0
8 7140 70,69 2069.17 S4.10_ 2112.01
5 75.50 49.A3 1456466 320 S R Y Y
T 21 0.0 0.0 TT0.0 7T 0.0 T T 0 T T T T
T 22 65400 0,72 117.607 7 31. 20 387,84 7T T
2 61,00 109t 1793.60  4T5.80 4608, 2«

SRR NL XX EXXBERREER U EERRE U AR TR D RREEN SR RG A RN R R RSB EE R AR AR R AR R EE A&

237.00 __ 147.56  5685.12 1379.17 16029.24  _17440.98
T MISSTON ANVALYSISTFOR CASE 21

PN . ¢t‘*‘#tttt‘ttatttt#ttttttt-tt##ttttttt#t‘ttttt.ttt‘.t.tt#tt‘tt T
) AMES A/C  ERSJPEP  PARTIC~ CARBON  HYDRG—  OX30ES GOF
MERE iy TYpe CVCLES ULATFS MONOX. CARBONS  NITROGEN
s Aﬁtttitt##t“ttttt't#ttttt“!ttt‘tt#tﬁt}t‘lf::}##“f:t#.#“‘tt‘#‘ -
- 16 16,69 10,884 240.60  49.93  547.33
. 20 27430 16.38 363.09 75,35 " 524416 T T T
12 0.0 0.0 Ge0 0.0 0.
8 91.20 79.17 1815.45 379.47 2623.53
21 0.0 0.6 0.0 0.0 6.3 P
22 _22.30___ 0.0 615.76  165.00 2026.27
2 31.00 0.0 B86T.60  7232.50 28%2.31 T
1 %200 1.0 2WR,00 . Qﬁ 476400
3 10.6% 43.03 B38.79 662.00 294.79
11 3.59 2.15 47.7% 9.91 6bh a9
6 L. 102.70 61462 1365,91 _ 283.45  1071.64 o .

.tttt00#“1tat‘t‘.“ttttt“ttl.‘.#t#ttttt‘ttttttttttt#t“t't#t.ttt.ttt
F1G.33 224024 6443.05 1928.69 11183,06 19779702 '
EMISSION ANALYSIS FOR CASE 21

FREREEREERRAS RS RRRR RS AR X ERFRRRER R AR I RAAR DA E SR RA AR RSB RS ER AR AR RN RS
AMES_A/C _ARR/DEP PARTIC~ CARBON _ HYDRO~ OXIDES OF

et z. —— e . —— e o —

ATRPLRY TYPE CYCLES ULATFS ™ MONGX.  CAREONS  NITEOGEN .
tt#ttt#tt#tttt*tt‘ttl"ttt'tttttttttQ“tt‘t‘ttt“t‘tt.‘t‘.t‘.tttttt‘tt
oWl
16 13.99 B.60  232.84 50.37 213414
20 19.79 12.27  329.31 T1.24 38620
12 0.0 0.0 0.0 9.0 __ . 0.0 -
8 36438 330009 1F 19537 166417
21 ) 0.6 0.0 0.0 0.0
22 13.99 2,10 499.55 139,79 _1201,27 — —————— "~
1 2.00 6.00  185.91 5 VB 239.KA
3 2.2% 9.27 226.1% 186,23 02.88
2 12.09 1.95% __ 4063.87__ 120,85 _1199.04 o
& 6177 38430 102704 222e37 1265.73

t:i???i-natii:ittt‘?i???%?}}?i}?}ltaotiotoo.totgt..to..o’ga00...-.0}1.
163.17 112.39 3874.64_  1039.16  5722.61 10748.%9 T

FOR ABOVE 3 CASES
710.%0 484,09 16202.80 4346.97 26934.73 47968,.59

- — e e e s s
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TABLE 2.23

Emission Analysis for Case 22 (Pounds/Day)

X I Y LN I L I Ll Nl O O L N N I T L L I It
AMES A/C ARR/DEP PARTIC= CARBON HYDORO~ OXIDES OF

AIRPORT TYPE  CYCLES ___ ULATFS _ MONDX. CARSONS_ NITROGEN
“‘#0““““"“..‘ “.‘.“.“.“‘...t‘...‘.‘..t.‘.t..t‘.‘.‘."t.“.t.
DCA T
T e T 21,00 13,k T A05.72 B9,04  4lell? T o T
24 870 S T4 16H.CH EECT & S WYY
12 0.0 0.0 0.0 G0 0.0
& 139,30 137.91 _ 4036.91__ 685.45__6120.69_
6 120,00 700007 231A.40 50K .E0 . 2365.40 T ST
. 21 0.9 0.0 " 040 God 0.0 T T
- 22 6.0 072 1760 31,207 T 367,88 T )
2 61.00 1098 179,40 475,80 S60%.70 '_"

ERBIEEESASRDSRBENER S ERRE R A B AR RS AR LR AL AR RR BB SRR DA RID R AR RIS S RS T
256400 __ 243.41 _£340.10 _2027.67 13045.41 24161459
EMISSTON ANALYSIS FUR_CASE 22

“tt*#“#‘.‘.tttt““‘ttti‘t#t‘tutt#ttttt"Ott“tttt.tt‘t‘.t‘.t‘.“.‘#
AMES A/C ARR/DSP PAKTIC= CAR2ON HYIRE = CXinz§ OF

ATRPIRTY TYPE CYCLES ULATES  MONOX. CARRONS  NITROGEN
tt{at_{rltt"t.tttttti‘.‘tt“t‘#tttttt‘tiﬁ_‘i‘_&:_‘:ﬂ‘!f_‘“_tl‘t_‘_t:{t}»t_‘_‘t_‘_‘_‘.tu_ R _
‘ LAY
f N 18 18,00 10485 240760 49,937 347,33 0 T
i‘ _ 20 T 21.00 12.60 279430 57.96 403,20
12 G0 0.0 () 2.0 )
8 33.60 29.23 670.32  140.11  96F.69
21 6.0 8.0 _0.0 __ __0.0 ___ 0.0 __ e
22 15.00 0.0 419,685 112,50 1386.1%
_ 2 31.00 0.0 867,69 232.50__ 285,31 -
1 ) 11 .04 288,00 71,04 476,00
3 10.65 43,03 B3R,79 662,00  2ve.T9
11 3.59 2.15 47,75 9.91 62.93
6 62.40 38404 843,22 174.98  1217.26

ttat#tatt:tatttattttt#ttt¢Atttttt.-:ootitottc*tt.t-:.:tttiﬂt.t-ﬁtt:utt T T

200G.33 146,95 4495.51 1510, 93 800a.bb T14162,05

EMISSION ANALYSIS FOR CASE 22

ERRAERBERORES A RER KR E IR R AE AL AR R ERRERSEGEREEEAE SRR AR TR RSB RO SRS RER SR KON
AMES A/C _ARR/DEP _ PARTIC- CARPBON __ HMYDRO~_ _ OXIDFS OF

~_p_r Tvee T CvelEs ULATFS  MNNOX. CAREONS  NITROGEN -
NP ER ARG R NG # tt“t.‘t"tt#tti‘““"““t‘..ttt.t‘.‘t‘ttt..l‘.t
AWl
h 1R 14.99 9,30 249.48 €3.97  297.65
20 21.29 13,20  354.25 7664  &15.57
12 0.0 0.0 _0.0 6.0, 0.0
L) 31.48 29.28 766,79 __169.07 _ 925.91
: 21 0.0 0.0 0.0 OV 0.0
22 12.99 1,95 483487 _179.80 _119v.04 —
1 2.00 6.00 185.91 45,98 23v.A88
3 2428 9.27 226415  1k4.23 62.58
2 12.99 1.9% 463.87 120,80 199,04

6 63417 39,16 10%1,127 277,41 1233,05
ttt‘t"ttt‘#“t.."“.ttt‘t‘t“t".tt.‘t‘..tt‘..tt‘O.‘..‘0"!“0‘0‘."

161,177 110410 3781.43  1016,90  5563,01  10671.43

FOR ASOVE 3 CASES
717.50 505,45 17117.04 6555.51 26617.07 &R795.07

e e e e s vm e e ————
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TABLE 2.24

Emission Analysis for Case 23 (Pounds/Day)

I N L LI I I I S I A N I D I O Y I N N T T R A Y LI IT )
AMES A/C ARR/DEP PARTIC~ CARRON HYDRD - OXIDFES OF

AIRPORTY TYPE CYCLES __ ULAYES __MONDOX. CARsONS _ NITROGEN
tt"t‘l‘tt.“‘t““‘.#t.t‘.tt‘tt“‘“‘.‘.“".“tlt..O“..t.t.‘t...‘..
oca
18 T T 21.00  13.86 405,72~ A9.04 T 4le 2 T
20 .30 2.16 63.76 13.9¢ 65 GE
12 6.0 0.0 0.0 0.0 0.0
A 107.10 106,03 3103.76 __ A81.16_ 3188,00 o
b 0:.60 61 78 laor.sﬁ BVb.rb lb45 lv
_ 21 0.0 'o 6 0.0 0.0 _ 0.0 T T 7T
22 600 0472 ~ 117.60___ 31.2G__ 367, ‘-6 T
V4 &1.00 10,68 1793.40 475, no YA -

““““““‘.‘.“.“‘.‘tt“*‘.‘.ttttt‘.‘.t't“““*#“‘#‘l.’#’t“.t#.
292,00 _ 195.54 _T292.57 _1AAR,05 11465.R4 _20642.00

EMTSSTON ANALYSIS FGR_CASE 23

L Ly L L Lt T T T L T L Y O T T T I
AMES A/C  ARR/DEP PARTIC~ CAREDON HYOR( = NYiCFL OF

AIRPGRT TYPE CYCLES ULATES  MONOX. CAPRONS  NITKOGEW
..‘a-¢t4.‘tt‘tt#‘“tt‘t‘ttt.t‘t‘t#t‘t't#tt‘#l#ttt##‘t‘tt#.t‘ttlttt“‘f‘m______—
1AC
16 16,09 10,685 _ 2640.60 49,93 347,33
20 27.00 16420 359,16 14,52  S18.40 "
12 0.0 [N 6.0 0.0 ¢.6
8 57.40 49.94 1165.13  239.36 1656.R4
21 0.0 0.0 0.0, 0.0 6.0 .
22 17.00 0.0 475.83 127.50 1564.17 T
2 31,007 7 0.0 B67.59 232.%0 2652.31
1 4,060 11,04 288.00 71,06 476,00
3 10.6% %3.03  B3F.TY  662.00 294,79 -
11 3.59 2.15 47,75 9.51 68.9%
B87.60  _52.56_ 1165.08 241,76  1681.92

#‘tt'ttt““tt#““‘."#‘#‘tt“.#'t‘ﬁ“‘..".“t‘a"#t‘ﬁ“ttt#tt!t'tt‘

256,33 185,77  5427.96  1708.53 __9458.67 167606.93
EMISSTON_ ANALYSIS FOR CASE 23

SRR EBERAERKASREREERRECBARERAEREFAREARARAS AR A ARAR AR KRB AR RS RASRARKKS
AM®S A/C __ARR/DTP | PARTIC=_ CARRON____ HYDRO= OXIDES OF

- LM ——— e —— ———————

AIRPORT TYPE ___CYCUFS ___ ULATES HMONOX., CAKRANS  NITANGIN e
tttt'nt‘#tttttttttttttttttt#.t““ttl‘.‘..0#..0“““‘*“1“““0‘t‘t#
SWl

18 13.99 8.68 232.84 €0.37  273.14 —

20 21.59 13.39 3%9.24 TT.T2 w21.42

12 0.9 0.0 0.0 0.0 €.0

8 35,568 33,18 891,70 _191.61__1043.70

21 (.0 0.0 0.0 0.0 T 0.0 -
22 12.99 .95 591“87 TT129.80_119v.06
1 2.00 6,00  L8%,0 45,95  239.R8 -
3 2.25 9.27 226.15 184.22 62.6R

2 12.99 1.95% 463,87 __ 120,80 _ 1199,04 R —
=) 65407 40,71 1092.70 236460 1261.82

AEANRPVAEERE “".‘t.“.“t..“‘....‘.“.‘.‘.tt“t..‘ﬁ..‘t“t‘t““‘l -

- T 167617 11512 3916427 1065.92  5720.92  10798.23
FOR AROVE 3 CASES —
T15.50 496.43 16638.T9 4442.50 26645.43 &R221.15

— —— r. s m————.
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TABLE 2.25

Emission Analysis for Case 24 (Pounds/Day)

‘
O O I I O L O L L L L L LY L L L L L LY T T I IIAT LT3
AMES A/C ARR/CTP PARTIC— CARBGON HYSRO= OXIDES OF

ATRPORT TYPE CYCLES ULATES  MONNX. CARRONS  NITROUGEN
#ttm“tttttt.‘ttat‘.tt."n..tt..‘tt‘t“tt‘#tOt.otc.0..‘.0“0‘.‘0.....0
uCA o
Ve T T 1,00 T 13,86 405,72 69404 Tal&,12 T T T
20 ?2.10 1.39 Oy 8,90 ANS)
12 0.0 0.0 0.0 0.0 0.0
R 67 Q0 AT, 2? 1967 T4 »o'ﬂ.f' "roa.z.r
6 7460 QR a4 1629 .A6 313,76 Qebwacs T
21 0.C 6.0 " 0.0 0.0 0.0 T T T T
T 22 5460 0,727 117,60 31,207 B6T.06 T T T ¢
Z 6#0.00 TOGRG 176600 46R, 00 RETa, <

ESEEEREREEEER R RE SRS BRERFREERRI R RS AR DR A SA S AUV S IR SO R AR R RS A E S SRS SRR NS

231.00 142483 _5725.30 _1342.7% 9604.24__17015,12
EMISSION ANALYSIS FOR CASE 26

‘ﬂ*#t#"‘.“‘.‘.‘ﬁ“#.t“‘t““.l#“t.‘.‘t‘tl"t.t“#“#t““t“tt‘..‘A

AMES A/C  ARR/OEP PARTIC~ CARBON  HYORO~  QXTDES OF
LIRPORT TYPE CYCLES ULATES MONOX,  CAPSONS NITROGN
ol beladichschds il dack dacidhidsstuclastdosechods dadosiaoviagiocsccinchchdviiedaterlochdhytashaishssiehcdnckithe ks dastods e

IAD o

18 17,09 10.25___227.30 47,17 326,13

20 27.30 16.36 __ 363.09 7935 526,16 T T
12 0.0 0.G C.6 6.0 c.o

8 111.30 96,83 2220.43  4bb,12 3208
21 0.0 0.0 .G.0 0.0 0. o
22 25400 0.6 696,75  187.50 23002

2 1.00 0.0 27499 7,50 2,01 - 3
1 4.00 11.04__ 288,00 T1.04 476400

3 10.65 43,03 B3R.79  b62.U0 294,76
11 3.59 2.1% 47,75 9.91 6R .93

6, 211040 66.54  14R1.62  30T.46__ 2135,.6R

-

‘*#.#‘3*‘#“t"*l“‘t#.‘###t‘.tt‘i‘*#ﬁt‘tt‘t‘tt.‘tt*ttﬁ‘t**“*lt.“‘*t

311.33 _ 246.52 _ 6194.71 1832.05  @431.90 17705.19 ]

EMTSSION ANALYSIS FOR _CASE 24

AR EKENRRERAARE RS SRR A RABER RS R R AN ESINERERE RS REE AR RN RE R SRR BTSN QT
AMES A/C _ARR/DEP__ PARTIC= CAREON __ HVIRQO~_ OXIDES OF

B ——

AIKDORT TYPE CYCLES ULATES __ MONOX. CARFONS™  NITeGGFN -
SEREREARABARRESNRERRE R AR RS RRE RN RIAARR U RRRA AR AR R A AR AR AL RS ER RS RS RE R
Bl
18 13.99 B.6R  250.04 €0.37  273.14 ]
20 19.79 12.27  329.531 71.24  3R6.30
12 0.0 0.0 0.0 0.0. 0.0 _
A 36.38 33,84 909.18__ 195,37 106417
21 0.0 0.0 0.0 0.0 0.0 .
27 13.99 2,10 499,55 139,79 _1291,27
1 2400 6,00 185.91 45,98 239,89 R
3 2.25 9.27  226.15 184,25 62.8R
2 12.99 1.95 __ 63.37_ _129.60 _ 1169,04 _ o
6 61,77 IR .30 102784 222,37 T1206.7%°

.-nattttt—tatt-sott.ciiiimhih?hntntnta-th‘ooattk‘?ittw-iitt‘tttc:tti&(

163017 "112.39  3874.64  1039,16  5722.41 106748.59

t FOR ABOVE 3 CASES
705.50 501.74 15794.6%5 4213.95 24958.55 4&%468.89
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TABLE 2.26

Emission Analysis for Case 25 (Pounds/Day)

I O I T I L L T T O L Y A N L I T I O T L L X AL L T LT T]
AMES A/C ARR/OFP PARTIC~ CARRQON HYDRO - OXIDES OF

AJRPORT TYPE CYCLES ULATES __ MONOX. _CARBONS _ NITROGEN
tOttt-tt‘t‘.‘.“t“##at“t‘ttt““#‘t“““l'..““‘#OO“‘Q“.#‘O““.
DCA o
s T 721,00 T T3R8 405.72° 7 TTR9,06 LlG 02 T T
20 3,90 2.57 75,3 Ya. 5% T6a91
12 0.0 0.0 0.0 0.0 0.0
8 11410 112.96__3306.61___ T25.487__3375.07
& 96,00 64,00 1893.36 _ «15.92_ _1932.56
" 21 0.0 0.0 0.0 0.0 G.0 TTTTTTmT T
T 22 600 0,727 T17.60  31.20__387.56 T T
2 61.00 1608 1793.40 475K G608, 2R

BUXXREEEBBERCIREASEER AR RIS ERRARA KRR SRS SR RS LR SRR ARSI RS AR A RS %
304.00 _ 205.77 _7592.03 _ 1753477 _11771.50_21323,06

EHXSSXON ANALVSIS FUR CASE 25

AMFS A/C  ARR/OFP PARTIC= CARES0ON HYDRO= OXIGES OF

ATR20RT TYPE CYCLES ULATES  MONGX. CARAONS  NITROGEM
bl bbb Al bl lloh ol Ll d bk dbiushihd ok diohihhdocsdosstodashits o carohcctafhchoh stk ot e e
14D
Y 16.09 10,85 240,60 49,93 347.33
20 27.30 1638 363,069 75.35  S24e,16 T T oo
12 0.0 6.0 0.0 0.0 0.0
8 50,40 43.95 1005.48  210.17 1453,03
21 0.0 0.0 0.0 0.0 0.0 _ _ .
_22 15.00 0.0 419.8% _ 112.50_ 1380.15
31.00 0.0 B67.69__ 232.50__28%52.31
1 q;po 11.64 268,00 71,56 476,00
3 10.65 43,03 B836.79  662.00 294,79
11 3.59 2.1% 4T.75 9.9 64,93
) e B85.230_ _ _51.18 _1124.49 __235.43  1637.76

..... — sttt s e e

245, AT 178,45 5205.737 1656462 _9034.46 1607767
EMISSION ANALYSIS FOR CASE 25 T

SEREEEREBRERRIEREREREBARES LA REE NP RS SN RSER AR TR SRS RER KRR AN RN S LSRR RSN
AMES A/C _ARR/DEP  PARTIC= CARRON __ HYDRO=- _ OXIDES OF

ATRPORT TYPE CYCLES ULATES™  MONOX.  CARBONS  NITKOGEN
‘t“t‘"“t“t#‘t#.tt“t‘t‘ltO‘t‘t‘t“.tt.ttt‘tlt“tt‘ttttttt‘tttttt‘l
BwWlT
18 13.99 6.68 232,084 S0.37 213,14
20 21.89 13.57 364.23 T8.80 427.27
12 0.0 0.0 0.0 0.0 . 0.0 .
8 34,28 31,86 856473 _ 186,10 _1002.77 .
21 6.0 6.0’ 0.0 6.0 0.0 -
22 3.00 045 107.05 29.95 276,70
1 2.00 6.00 185,91 45,98 239,88
3 2.2% 9.27 226.1% 186,23 62,68
2 12.99 1.95 __ 4A3.87__ 129,80 __1199,04
6 65.77 40 TR 1094.36 236,76 1283.77 i

attiiaoottuttibtt.-acacti&hiictt:tiiiiiititt6tdht.oct¢tvtn~.o‘-‘taiiia
156,17 112,87 3531137 940,00 «765.45 ~ 9349,1%

FOR ABOVE 3 CASES
705.50 496,82 16328.89 43%2,.59 25571.39 46749.68
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TABLE 2.27

Emission Analysis for Case 26 (Pounds/Dayv)

T ARG A4 00 NG AR E 2R A E At AR AN A kAR SAR A EREARWN S FETRAXERTHESNSSFETAET
AVMES A/C  ARR/CFP® CARTIC—- CRARELN HYDRU- OXIDES OF

AIKOLRT TYPE CYCLES ULATLS MONNX .  CARSONS NITROGEN
‘~.“‘A;?;‘33tvttt I;ttta; t' ‘¢:¢¢ttttt;t.tt‘44t4¢-¢‘tto¢totn‘ttttt
'\r A ——
T e TTTTUTTUT21.00 T 13,86 7T 606,72 T TR9.06 T T 414,127
- 20° 6.00 3.96 115,927 25,66 116033
L2 0.0 0.0 0.0 G0 0.0
S 206.50 204,43 984,27 1313.34 6106.27
142.50 94,05 2753010 w0420 281610
[ 3 S PO B T« T Y N Y R - YY)
R A 0.0 00 T 0.9 0.0 ) —
- e .0 0.0 0.0 0.0 ()

PP PP PR PP G,
A746,00  31¢.30  9259.10 2032.02 9450.8C 21058.21
EMIsSlON ANA Y<!S FOR CASE 26

AME S A7C T ARRY/DEP T PARTICS CAKAON T HYDRO= T OXITES CF

LIKLLRT Tyeg CyYCcLES ULATES MONOXe CARRONS NITROGEN
D4R RIS LRESEIPAR IR RO B AR N UBERERBBI VN AP RERSE R LR O AR A REP LR ERARS RS SRS
AT
T T T T T e T T TR 09 T T T 10485 T 240060 49.93 3,7.3%
T T an T T T 24,30 7 14.58° 323,19 67,07 466,56 - —
T T T T .0 6.0 0.0 0.0 T 0.0
Py 44,50 .98 893,76 186.82 1291.5&
21 G0 0.0 0.0 0.0 0.0
22 15.00 0.0 419,65 112.5%0_ 1380,15
) ) TTUTTTTTRTTTTTT 33,00 0 0.0 923,67 2474503036432
I TA 00T T1AL56 43200 106,54 714.07
TTTTTTTET T 10.65 43,03 636,79 662.00  294.79
1 3.59 2.1% 47.75 9.91 68.92
6__ 75.90 45,56 1009,47 209,48 145725

-, 0}‘#4"#4’331"““““&it#“'l*#it“‘.“‘.“.““.“‘l‘.“l*...“..

TOTTTTTT231033 T T 17169 51090077 1A51.77 T 9056.93_ 16009, 45
__TEMISSION ANALYSIS FQR_CASE 26

LA IEN AR RARRRIRERIR ARG A RAR SRR AEAEERR ARG SR E RS R ARG A P ORS S EERRRRER R
A AUYS A/C  AYP/DEP  DARYIC=_ CARBCN _ HYORO= _ OXIRES CF
Frewiy Tyo" CYCLES UUATES  MONDX. CAK3ONS  NITROGEN
L a4 v 8B INSARKER SR RBE RS RRRARBRRSEBISRAERRSERAXREERBEEEIRRR S ARSBRY

e T T T 99T T TR, 307 249,487 5397 292,65
k 22419 14,13 379.20 82406 bbb 13
e 0.0 0.0 0.0 0.0 0.0
" 31,48 29.28 786, 79 149, 07 920.91
U077 T 0.0 T 0.0 7040 0.0 0.0
e ITTTTTY3,69 T 201007 499,55 129,79 1291.27
! 2400 65.07 18%.91 45,98 239,88
3 2.25% 9427 206.1% 184,23 62.88
2 13.99 2,10 499,55 139,79 1291.27
6 66.67 41,33 1109.33% 240,00 1301.33

““t‘.““t“t““l“.‘#‘..‘t.“‘.‘#‘“.".l‘.“‘..‘l‘#‘.‘l.‘.‘t..‘..
_16R.17 113,50 3935.95  10%4,86  SR46.03 T 10049,34

TeaRTALOWE 3 CASFS
775.49  £01.49 18324,12 4738.65 24382.75 48017.00
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TABLE 2.28

Emission Analysis for Case 27 (Pounds/Day)

A P T Y TP T YT TR YL PP L P P s Y Ry Y Yy Y Y Ry L e T I X YT I Y I T £11 71 7 7

AMES A/C ARR/OEP PARYIC~ CARBON HYDRO -~ OX1DES OF
AIRPORT TypE CYcLe ULATES __ MONOX. CARBONS  NITROGEN
..t“.t‘“t“.n“#.t.‘0t‘0“‘!lt“‘..‘t.‘tl‘l“.t‘tl““tltt!“#t.“.t
- T
o 18 T 21,00 T 13,867 405,72 89.04 414,12
- 20 11,40 7.527 220.2% 48,34 224,81
12 0.0 0.0 0.0 0.0 0.0
f 140.70_ 139.29 4077.48 _ B894.85 4161.90
6 125.90 82,75 2451.71 538,06 2502.47
- 21 0.0 0.0 0.0 0.0 0,0
o 22 6.00 0.72 117,60 31.20  267.56
) 2 ox.o’o 10,98 1793.40 4715.80 560%.29

SRS ANELPASSROARIRALRRBRSRKNASEBRS ARAKSSRARSRARARRBASSAXEKAKRD
367.00 _ 2%6.13 9066.14 2077.28 13276.14 24675.69

EM!SSIWN ANALYSIS FOR _CASE 27

AMES A/CT ARR/DEPT PARYIC= CARBON  MYDRO=  OXITES OF
ATROCSTY TyYee CyCLes ULATES MCNOXe CARSONS NITROGEN
KA uEIHVABRRERIRARRERBNRIARAS AR SR SARSERLRBASARABERSAXABRPERRS AR X SRR RBR

T 18,09 10,85 240.60 __ 49.93__ 347.33

18,90 11.36 " 251,37 52,16 367.88

0.u 0.0 0.0 0.0 0.0

2.20 28.01  642.39  134.27 92R.32

0.0 0.0 0.0 0.0 0.0

22 15.00 0.0 419,85 _ 112.50_ 1380.15

- 2 31,00 0.0 R67.69_ 232,60 285231
oo 1T @00 11,04 2PH,00 71,04 «16.00
] 16.65 43,037 8358.79 662.00 294.79

11 3.59 ?.15 47,75 9.91 68,93

. o 57.90 34.74__ T70.,07 159,80 1111.68

TT191.33 141,17 T 4366.50 1~R4 }2 7322 37 13816.15
EM!SSION ANALVSIS FOR CASE 27

Ne R BREEAREEIIRBSAARSASRAREESEAR RS RRBE SO R RS R AALAIIARRRR R RARER KRS
AMES A/C  ARR/DEP PARTIC- CARBON HYCRO= _ OXIDES OF

AN TYEE cyees ULATTS  MONOX. CARRONS  NITROGEN
s.~‘Ab#“.“.4"t“"““Ottt“Oo‘ot“‘l“t‘.t.l‘t.“t‘.‘t.'t..‘tt.“.

T

1 14.09 7 TT9.A0T 249,48 53,97 292.6%

/0 20.39 12.64 339,29 73.40 396,01

R ¥ a0 0.0 0,0 0.0 0.0

L RN 30.08 27.98___ 751,62 161,56 8719.98

i 21 C.0 0.0 0.0 0.0 0.0

; S 22 T TTTI2.99 T 1.95__ 4A3/RT 129,90 1199.04
1 2+00 6.00  1B%.917  «%.98 239,68

3 2.2% 9.27 226,15 184,23 62.68

2 12,99 1.9% 463,67 129.80_  1199.04

6 60eal 37.49 1006.22 217.69 1160.37

o.oconttnoodiiin "h‘i' o‘-o-aoo.o‘onoo-o-oon-oc.o-o-o-‘otooo.on.ot-a.t

156.17 106,87 _3686,58 996,44 5451.84 1024143
FOR ABOVE 3 CASES

T14.5%0 503.87 17119.23 4937.84 265%0.3% 48731.27
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TABLE 2.29

Emission Analysis for Case 28 (Pounds/Day)

T AIIAPNASRAEASEASANERIBRSA RSN AARRARRRARAS SRS A RS e EnbERRee TR ED o0 AS
AMES A/C  ARR/DED PARTIC= CARBON HYORO~  OXIDES UF

Al&gfhl_ Tyer cyryes ULATES ~ MONOX.  CARSONS _ NITROGEN
XXX XERE T 0‘#‘n““.t“tt.‘.“‘#‘.“.“t.0“‘00!tl“#ltt‘tt““t#.‘.
nCA -
T T T T T T T 21,00 13.86 " 405,727 89,04 414,12~ T
- 20 a.e0 2.7 7535 16.54 76,91
12 0.0 0.0 0.0 Ce0 0.0
" 112,00 MIC.EA  3245.74  T12.32  2312.96
Y o701 66,00 1875.97 411,70 _1914.41
Tt T2 T e TG0 00T Tade T T 000
R a0 T 0 T2 117,40 3120 367, ﬂa T
- T .00 7 10.0RT 17957 475,48 Kn0t

Q#“‘A!“‘QQIQA“““‘.‘tn".“““&“““Q‘t’"tt###*‘.“tl.t»i.““‘
AC1.00 203,10 7512.79  1736.67 11691.64 21145.12

‘M!Ssxov A\A!V%Xﬁ FOR cn(c “h

B 10.“"“‘“‘#.““““‘0“.“““‘.““““#.“‘.‘.t.‘.““#“.“““

TAMT'S A€ TTARR /TR T pakTIC= TCARBON | HYDRT=T DXITLS OF
PR RTINS Tver A SRR ULATES  #ONGOY.  CANTONS NITKOGEN
BrZRI A ARBRANRENPASIREREILAADARRBER AR A RSB R EA S AL RRANIXARRAS AR ABR ISR 2 AASRSE
1a"
T R 718,09 104857 240,607 49,93 347033
T Tt T T 27460 1AW56 36T.CA T T6L1R 629,92 T
I - 0.0 n.Jo ) o.a 9.0
£ 53,20 4£.28 1061.264 221.54 1533.76
_ 2t 0.0 0.9 78] n.o C."
’z 1.90 0.0 “1v.e5 112,50 13R0.1%
T 2T T 31400 T T 0.0 867469 232,50 2652.21
T T T W0 1106 26R.00 TY.04_ 476,00
s 10.657 43,037 823,797 66300 294,79
11 2.59 2.15 47,75 Q.91 6R .93
A RT.20__ 5232 11%9.7¢ _ 240.67__ 1674.24

a A ooaomnuuu: t_‘tt.‘.‘.‘n‘““#“rtt’tt‘:#*tlt‘tt!t‘#‘t“tt‘l‘t““!t
TT2%0.33 T 152,24 5290.85 1676.57 9157.61  16307.06
TEMISSINN_ANALYSIS FOR CASE 28

v LB AGRBLREPRREARARRA AR N ARREREIABAEARERRERAABERREASCBARD RS RAARKRRERER
N A¥US A/C__ ARR/OFP  PARTIC~ CAREON _ WYDRO-  OXIDES OF

MIRETYT . TYRE T T CYCLES T ULATES  MONOX. CARAONS  NIYRGGEN

L ¢‘nu‘t‘vt.soaan..ato.tttttttntt*!ttttttt'ttttttt#tttttttttc‘t'itttt

w?

18 12,997 7 B.6E T 2320867 T R0.37 273.1%
20 22.19 13.76  369.22 79.88 433,13
N Y Cun 0.0 0.0 0.0 C.0
- 28 29.93___ B0&.27__ 172.83  Gal.3k
i 2|f_“““'mo‘“jum 0.0 0.0 1 0.0
o 22T 12,90 T TUa.10_ 99.%5 139,79 1261.27
1 2«00 (: 00 185.91 45.99 239 AR
2 2.25 9.27 226.15 184,23 62.88
2 12 99 1.9% 463,87 129,80 1199.04
- 6 65,57 40.65 1091.04 236.06 1279.a1
.““““.““‘..‘t.“t“t.tt‘...“#Ot“‘tt‘t‘t“‘tt.t‘t.‘t#tt“‘.“l‘
T 165.17 11233 3872.85  1038.92 ~ 5720.58  10744,68"

TEOR AEOVE 5 CASES
716.50 497.66 16677.48 452,09 26569.62 &#R196.86
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TABLE 2.30

o Emission Analysis for Case 29 (Pounds/Day)

P O Y Y Y L T T L LT Py LT Y T T Y Y Py P Y T T T Y T Y T IR E YR T L YTy Y
AMESN A/C  AKR/CP PARTIC= CARLENN HYDRC~  OX10FS UF

AIRPONT Tvor CYCLES ULATES _ MONOX. CARAONS — NITRUGEN
$~l““.‘*“““.0".‘!.'i#“.‘.“"“““‘.““.".“...‘..‘ﬁ..‘.““
“CA
T Ye T 21400 13.R6 405,72 89,04 ~ 414,17
- PIy 6.00 EPCT § EVACY- SR 1 U B -4
12 c.0 0.0 0.0 0.0 0.0
8 213,50 ?11.36  61K7.23 1357.P6 6314,32
A PPN 46,03 28Y1.06  616.92_2R65.26
T 2 0.0 N N ) 0.0 “r.0
L e 0.0 0.0 T .0 0.0 TTo.n
T " Owu N .0 0.0 N9

242 L08R BASARRRRBBESRESERANARREARIANA R ARSI B IR AV BS SRR RSRAN S SRR 2B RERERA®
386,00 32%.21 _9519.92 _2089.26 9717.02  21651,40

‘“XSSVON ANALYSIS FOR CAQ“ ”9

.‘00“0“..“0‘O““.l...‘.‘.“.".“‘.“‘.t““““-‘O...“‘.l.““t

Tari e a/C TARR/DEP T PARTIC— CARLON T HYDRO=  CX1D:S OF

LTLLOKT Tvey CYCLES ULATES  MONOY,  CARSONS  NITRCGEN
BRXCIBAIPREXS RN RIA SRS REA A EREABBERESTREE RSB ERBREERI AL G HS RSN EA LR EANER
14D
T T e T IR, 09 T 10485 240060 49093 T 347033
T e T T 2600 14,40 7319.20 " 66424 60,80
- - 17 T ol u.0 €0 0.0 (8
~ 42.00 34.54  837.90 175.14 1210.86
e 21 e, 0.0 0.0 0.0 o.vo
~ 22 T16.00 0.0 4eT. 84 120,00 1«7Z.
e 32 N0 TN 0T BYS .66 240000 2964, 32
- o TRV00_13.80 360.00___ BB.B0__ 595.00
3 m.e,s TT42,037 838.79 662,00  294.79
12 2,59 celb LT 75 9.91 6he 93
& TeaOU_ 4boa0 986,20 204,24  147C.

‘“‘»““‘.tt“‘#“‘.“‘ll4“.““"t““‘t‘.#“‘l‘“““.Q‘Q‘#“‘.“.

ST 225033 TTNSA17 T69T1.95 1616426 BR14.96 15968, 34

FM‘SSIPM AN 4LYSIS FOR. CASF 29

AL DNRR AN R AR LR P AR ARSI RAANRARAS SRR AR SRR RBERIE RN R R AR R RO R
. . avrS A/C__ARK/DEP_ PARTIC~ CARBON _ HYDRQ~  OXIDES CF

AT Y e CYCLES ULATES  MNNDY, CARAONS NI TROGEN

:d*vJ‘ﬂ.‘“““‘.‘“““““.“‘.““..““‘.““.“““....“‘..“'.

.

e T T T %L 99 9.30 249,48 53097 292.65

2o 21.59 13.57 364,23 78,40 427.27
e oL 0.0 0.0 0.0 0.0

# 3¢.78 31.n_a 856473 184,10 1002.77

T2l T T oL, T 0.0 T 0.0 0.0 T0.0

_ ey T TTTM2.99 1. 95 T 463.87 129,80 __1199.0%
1 2.00 '6.007  185.91 45,987 239.88

3 2425 9.27 226.15 154,23 62.68

z 12.99 1.95__ 463487 129.80 1199.04

6 8% .77 ©«0.78 1094.36 236,76 1263.77

-oo.tocc-:00-0...‘--tnooctcoanot-‘ooooo..o‘.--oooo“t..‘t‘ncco:.nt-t‘.
1r7.17 114,69 3904,55  1043,45  5707.30 10770.02"

EOR ALUVE 3 CASES
178.50 605 <07 18398,45 &4748,96 24239.28 &7989,76
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TABLE 2.31

Emission Analysis for Case 30 (Pounds/Day)

T Y YT T i T L IR T L T L L LI T I I N LR I I i A T I I I IITT)
AMES A/C ARR/DFP PARTIC=- CARBCN HYDRQO - axInre OF
IF‘QORT TYPE CYCLES ULATES MONOX. CAR50N§ NITROGEN
t#t0&#“#‘t‘.‘t‘#““.‘.t“t‘.l“.‘t#tt.t““.“lt““t...‘tt".tt‘t‘#
OCA Tt T T
e TThan T T 21400 13,86 405.72 1 89,04 ale,1p T T T
20 11.40 To82  220.2%5  4bJ34 ziaun]
12 0.0 0.6 [V GO Gl
A 160,70 139,29 4077.48 004 & _%161.9%0
& 126000 8.5 245171 sheus 2°00.e7 T )
21 0.0 T TG0 0.0 T 0.0 Cun T
- 22 600 0,77 " 317,60 T 10207 T w7080 C T
2 61.00 100K 179340 &2, L bas, ra -
XA RS REARERE RN EREBE ARSI PR RA IR A R AN L GRS RS AU O R A R ST R A L BV R L U N A G UGB R
267000 256,13 904b6.14 _ 207728 132716.14 245675.69
EMISSTON_ANALYSIS FOR CASE 30 o

R L LI N LTt T I e nnnm s o dchdai

AMES A/ZC  ARR/DEP  PARTIC=  CATHON  HYIRO— — AXTAES 5F

AIRPART TYPE CYCLES ULATFS  MANOX.  CARSONS  NITROGFN
t*#ntttt#t#t't*tt##tt#t*#“‘*t#'tttt#tt{{t::’:z:::?t::!z:::"O::i::fff_ e
TAD
15 16,09 1085 240463 “9.93 :oTJ33 T
_ 20 18.90 11.34 251437 52,16 362.¢8 T T 7 )
12 0.0 0.0 0.0 Ced fsJ)
8 32.20 28.01  842.39  134.27  ©@2R.37
21 0.0 0.0 __(\_,0_ 0.0 00 e
. . _ 22 15.00__ 0.0 “wl9.65 112,90 128C.15 o
2 31.00 0.0 867.69  232.53_ 2552.31 o -
— 1 4.00 11,06 26R.00 71,04 74,00 -
3 10.65 43,03 B838.79  662.00  294.79 -
11 3.59 2.1% 47.7% 9.91 62,93
57.90 34,74 TT00T _159.80 _ 1111.68

191,33 141,17 4366.50 14b4.12 7622, 37 13514£TQ_

EMISSION ANALYSIS FOR CASE 30 .

LR TR 2 A2 IR RS 2t P33 222 P 12 2312222222122 2332223222133
AMES_ A/C _ ARR/DEP _ PARTIC— _ CAREON _ HYDRN= _NXIDLS NF

- T e - . L e e ey e———————— e A -

vORT TYPE CYCLES ULATES MONTX, CARADNS NITAOGEN

4.n:‘as:t:m:‘n-tcmt“s..{htttatnttntt-tttntttatto.wttt..ttto.ttta.o:na -

Bw1

18 14.99 94,30 249 .4k 53,97  292.5%

20 20.39 12.64 339.29 73.40 293,01
12 0.0 0.0 0.0 0.0 0.0 - .

—_ a 30.08 27,98 75182 161.56 _ 679.96

- 21 0.0 0.0 0e0 T0.0 T 0.0
22 12,99 1.95__ 463.R7 179,80 119°,0« T

) 2,00 6.00 165,91 45.96  239.84

3 2.25 927 226.1% 184,23 62.84
. 2 12.99 1.95%___463.87 __ 129.80 _1199,04 e
___q__ 60447 37.49 1006422 __ 217,69 11R0.37 i

tvt“‘.ttt‘ t (IR LTI YR L] ‘““‘l.‘.ﬁ‘..‘t...“‘.“.“‘..‘tt.‘.'t‘tt..“th

156017 106,57 368658 996.44  5651.84_ 10241,63

FOR ABOVE 3 CASFS

T14.50 503.87 17119.23 4557.84 26%%0.35 48731.27
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TABLE 2.32

Emission Analysis for Case 31 (Pounds/Day)

—— RSN SSRR PR RN USRS N Y RO R QUYL RN YU NDIRIRRRIRENPRGNNINVO PO OO RS

AMES A/C  axK/DEP PART[C= C RHO ) HYURY- UALVES OF
—— - AVRRORT . - _JXPE . .CYCLFL ULATFS . MUNOX, . Camglns  NIIRCGeN .
(XTI IT AL A2 22 A2 2222 XS R I YRR R T RS RS R 222222 R XYY
— 0CA_ —_— , e - L e
| Ll 22400 14,52 4294114 LE L b33, Ry
T by AL 731 A5 15,35 18 .94 L6454
1¢ Ge n,0 0.0 Vel 040
e o ~Lladiu 112,96 330668 -125.08. _3315,08 .
© Y8.00 64,08 193,36 “l9.52 1932.56
—— - a1 [ » ENRUNY , (U | S | ) W ¥ 1 9 S | DY S
2 ~e 00 n.72 117.m0 31l.c0 307,56
2l ol.00 BV WS & R Y als 8l S6Un 2%

VHERBBERNGERBQGAVER AR IR O PRV DB RERERUQADCRRNB LGV RIRNOD LU OGRARNIB N PO BIIRSN

e - 3U5. 00— 204,43 —Tn}] L 35— ISBl-dLTHl 22 2libT.al
EMISSION ANA1 YSIS FOR CaSE 4l
N o LA IZ T2 T2 R A At A A R T T Y e I YT T R Y Y R R R R T2 R 2 Y R Y Y 2
MRS ALS - AMRADLE PARTICm - Camed.y HIJRQU. LOXLOES OF

ATHBORT TYPE CYCLE> ULATFS MOINOX, CARHUNS NITRCGEN
T Y T Y Y YT LT Yy Yy Ty Yy Y Yy Yy Y Yy Yy Yy Y YT ITYITIIITIYYY Y Y Y Y T A
1.
. 18 1H.09 . 10,89 240,080 — —wY83 347,33
2V 27.3 12,38 363.09 759,35 S¢u.16
32 Avo e vt 0.0 s
A 5040 43,85 1)05,68 2luesl? 1453,03
—_————— 21 -- 0.0 - Al QeD . Nel e U
2e 15.00 Ne0 @l9,%S 112450 1384.15
2 31600 - - N0 —— 867,09 2325082283}
i 4400 11.06 284,00 Tlega  wlo,00
4 Lo, 8% A U o8, 49 62 L0 214,149
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TABLE 2.33

Emission Analysis for Case 32 (Pounds/Day)
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Aircraft Emisgions Summary Data

Table 2.34 presents the total aircraft emission levels
for each airport and for each case, in pounds per day.

Automobile Emissions

Because of the nature of the method used to estimate
automobile emissions related to aircraft operating
levels and passenger load levels, the percentage of
the total emissions represented by a given type of
pollutant is the same at all airports and for all
cases. These percentages are as follows:

Carbon Monoxide 79,143 percent
Nitrogen Oxide 9.336 percent
Sulfur Dioxide 0.726 percent
Aldepydes 1.452 percent
Total Hydrocarbons 9.236 percent
Lead 0.066 percent
Particulates 0.132 percent
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{ TABLE 2.34 H

[ Total Aircraft Emissions by Airport and Case

CASE NATIONAL DULLES BALTIMORE TOTAL h
1 16,580 11,699 8,780 37,059
2 21,651 15,568 10,770 47,989
3 19,490 16,975 10,831 47,296
4 17,222 19,291 11,105 47,618
: 5 14,999 20,266 11,068 46,333
! 6 12,806 24,052 11,355 48,213
7 20,792 16,130 10,906 47,828
8 17,178 19,291 11,105 47,574
9 12,718 24,052 11,355 48,125

10 22,556 15,091 10,554 48,201 :
11 23,439 14,449 10,347 48,235
12 24,192 14,078 10,293 48,563
13 24,676 13,814 10,241 48,731
14 18,573 18,200 11,000 47,773
15 19,753 17,510 10,636 47,899
16 14,398 16,623 10,660 41,681
17 21,367 16,077 10,730 48,174
18 14,320 22,307 11,060 47,687
19 15,300 21,476 10,994 47,770
20 16,424 20,684 10,582 47,690
21 17,441 19,779 10,749 47,969
22 24,162 14,162 10,471 48,795
1 23 20,642 l6,781 10,798 48,221
! 24 17,015 17,705 10,749 45,469
b 25 21,323 16,077 9,349 46,749
26 21,058 16,010 10,949 48,017
27 24,676 13,814 10,241 48,731
28 21,145 16,307 10,745 48,197
ki 29 21,651 15,568 10,770 47,989
j 30 24,676 13,814 10,241 48,731
k: 31 21,367 16,077 10,730 48,174

32 17,441 19,779 10,749 47,969
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Table 2.35 presents the complete data from the auto-~
mobile emission analysis in pounds of pollutant per
day. Four sets of data are presented. Three of these
are the pollution levels on each of the three airports.
The fourth is the additional pollution given off by
automobiles used to carry passengers who, because of
the policy option enforced at National, use Dulles
and/or Baltimore instead of National. The emissions
from these passengers who switch airports are emissions
from the extra driving these passengers must perform
beyond the driving they would have performed if they
had not switched airports. The number of such switching
passengers is defined with respect to the number of
passengers using National under the 1990 base case,
Case 2. For those Cases (10, 11, 12, 13, 22, and 27),
for which the number of passengers using National is

greater than under Case 2, no additional air pollution
is assigned.
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